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HFTs have no real interest in companies or industries but instead these mathematicians and computer programmers just see securities as a series of abstract data. "Not only are the markets completely computerized, more than half of the market's volume is churned by computers programmed to spot certain patterns in trading. These machines see stocks not as securities used by companies to raise money, but rather, symbols, numbers and bits that are traded, swapped and exchanged" (Kranz, 2010).These computers mine information flows for minute discrepancies and trade at astonishing speeds. On May 6, 19 billion shares were bought and sold; as recently as 1998, 3 billion shares constituted a very busy day.
"On May 6th. 2010, the Standard & Poor's 500-stock index declined 6.2 percent, from 1,136.16 to 1,065.79, in a 20-minute span-an $862 billion paper loss-before recovering to finish down 3.2 percent". The decline began midmorning with concerns that the Greek economic problem was spreading elsewhere in Europe. Sell orders vastly outnumbered buys, and the resulting imbalance worsened over the next hour. "During the period of heaviest selling, starting around 2:30 p.m., the NYSE paused electronic trading in certain stocks and switched to computerized auctions conducted by human traders. This caused electronic sell orders to be rerouted to other trading venues, where there were few, if any, buy orders to absorb them." In the next few hours there was confusion and exchanges actually started to cancel trades in hundreds of stocks, in fact transactions in 295 companies were erased (Thomason, Barrett & Mehta, 2010). 
QUOTE STUFFING
Nine exchanges route orders to NYSE listed stocks and each exchange submits a bid and/or offer price for each stock they wish to trade. The highest bid price is the National Best Bid and the lowest offer price is the National Best Ask. Exchanges compete to become the best bid or offer because obviously they will then get the orders for those stocks. Exchanges also try their best not to cross a market i.e. not bid higher or offer lower because HTFs will immediately execute a buy/offer and capture profit from the small difference. Today, it is extremely rare that a market will be crossed for longer than a few milliseconds (Nanex, 2010a ).
In the past traders could mislead investors by conducting fake trades with themselves. For example, in a technique called "painting the tape" a trader enters orders to buy and sell shares in two stocks it controls, giving the false impression there is strong investor interest for the stock at certain prices. This is done to deceive other investors into thinking there is real interest in the stock and lure them into trading based on false information. Painting the tape is illegal, however, modern technology allows traders to do the same thing in a way that is hard for regulators to detect. Sophisticated computer systems allow HFTs to post buy and sell prices they have no intention of actually following through on. For instance, a firm might post a bid for a stock showing they want to buy at a certain price. But by the time investors interested in selling at that price get their order to the market, the false buyer yanks the electronic bid in milliseconds, making it difficult to detect (Kranz, 2010).
U.S. regulators investigating the May flash crash are examining the trading practice known as "quote stuffing", in which large numbers of rapid-fire orders to buy or sell stocks are placed and canceled almost immediately. Investors could make trades under the false impression that those orders were legitimate, only to see liquidity disappear and the market move against them when the orders are canceled --all of this happening in milliseconds. "If traders are flooding the market with orders with the intention of slowing other traders down, then we should consider addressing this under new disruptive trading practices authority" (Rampton, 2010) .
Today in HFT systems microseconds matter. If one HFT can process information faster than a competitor that is the winning edge. "If you could generate a large number of quotes that your competitors have to process, but you can ignore since you generated them, you gain valuable processing time. This is an extremely disturbing development, because as more HFT systems start doing this, it is only a matter of time before quote-stuffing shuts down the entire market from congestion" (Nanex, 2010c). On May 6th. one exchange was sending as many as 5,000 quotes for one stock in a single second and there were hundreds of times that a single stock had over 1,000 quotes from one exchange in a single second without any justification for this (Nanex, 2010c) .
SUB-PENNY PRICING
The U.S. Securities and Exchange Commission, which is investigating the crash jointly with the Commodity Futures Trading Commission, is also looking at something called "sub-penny pricing". Sub-penny pricing was introduced by special SEC regulation passed in 2005-SEC Rule 612. This rule was introduced for stock prices under $1 and was meant to protect the integrity of the NBBO (National Best Bid and Offer) but with HFT, this rule can now be abused.
It is a violation for this to be used for stocks over $1, so suppose you bid $3.60 for 1000 shares of Citigroup and you are the National Best Bid (first in line of all the 3.60 bidders). However, a broker/dealer is allowed to use a sub-penny price to provide price improvement to its clients that submit market orders, so the broker is allowed to jump in front of you if they provide "price improvement" to their client with a sub-penny price and buy the 1,000 shares for 3.6001 (Quant Investor's Blog, 2010).
Sub-penny pricing also give HFTs the advantage in dark pools and flash orders. In a dark pool, an algorithm can always add a fraction of a penny to jump in front of the queue and in flash trading when an exchange flashes an order to the HFT, the HFT firm gets a chance to trade against the market order. "When favorable, the HFT firm"s computer places a buy order at $3.6001 to take the other side of the flashed market order. The 3.6001 quote is never displayed, so this does not violate SEC Rule 612. Your $3.60 buy order, the displayed liquidity, is once again bypassed" (Quant Investor's Blog, 2010).
These practices suggest there are deceptive quotes used in fast moving markets or to alter perceptions about the market. "It is clearly a sign that the modern market is little understood by regulators and investors" (Kim, 2010) .
NANEX
All trade and quote information in New York Stock Exchange (NYSE) and American Stock Exchange (AMEX) listed securities and all SEC-registered exchanges and market centers that trade NYSE or AMEX-listed securities send their trades and quotes to a central consolidator where the Consolidated Quote System (CQS) and Consolidated Tape System (CTS) data streams are produced and distributed. A firm call Nanex follows, tracks and records these streams daily.
The NYSE officially confirmed that there were significant reporting delays from the world's largest stock exchange. "Because of the incredibly high volume that day, there were delays in the reporting on a number of stocks," said NYSE spokesman Ray Pollecchia. "We were in the process of updating our programs, and some areas that hadn't yet been updated," were unable to handle the increased load. (Flood, 2010) This lag meant that there were bids on the NYSE that were higher than the lowest offer prices on other exchanges, and offers that were lower than the highest bids on other exchanges. In Nanex's formulation, the lag occurred because the NYSE bids and offers weren't being time stamped when they were made, but after they got in line behind other quotes and were processed by the NYSE servers, and by the time that whole process was finished and the time stamps applied, the actual prices had already moved on (Flood, 2010) . The delay was small enough to cause the NYSE bid to be just slightly higher than the lowest offer price from competing exchanges. This caused sell order flow to route to NYSE --thus removing any buying power that existed on other exchanges. When these sell orders arrived at NYSE, the actual bid price was lower because new lower quotes were still waiting to exit a queue for dissemination" (Nanex, 2010b ).
"If you didn't sell shares during that time then the impact was mostly neutralized very quickly... on the other hand, if you were a day trader with your hands on the keyboard or had a stop loss order that was automatically triggered after it hit that price, then you might have sustained a loss. Many investors who had stop losses with "good 'til cancel" orders saw those positions sold at hefty losses" (Nance-Nash, 2010).
OTHER OCCURANCES
On June 2, stock in Diebold, a technological services company, experienced a "mini-flash crash" of its own, plunging 35% and recovering fully in only minutes. Regulators should also check if the drop in Diebold stock was the result of HFTs who can subscribe directly to market data and news feeds and perhaps had programmed faulty logic into their algorithms that are programmed to react to breaking news events (Trading Markets.com 2010).
The Financial Industry Regulatory Authority (FINRA) recently announced that it has censured and fined New York-based Trillium Brokerage Services, LLC, $1 million for using an illicit HFT strategy and related supervisory failures. Using nine proprietary traders, Trillium "entered numerous layered, non-bona fide market moving orders to generate selling or buying interest in specific stocks. By entering the non-bona fide orders, often in substantial size relative to a stock's overall legitimate pending order volume, Trillium traders created a false appearance of buy-or sell-side pressure" (Durden, 2010) .
By doing this Trillium tricked others to enter orders against Trillium's and as soon as they were filled the Trillium traders would then immediately cancel the fake orders. "As a result of this improper high frequency trading strategy, Trillium's traders obtained advantageous prices that otherwise would not have been available to them on 46,000 occasions. Other market participants were unaware that they were acting on the layered, illegitimate orders entered by Trillium traders" (Durden, 2010) . Another big HTF Infinium faces possible civil charges by regulators after its computer ran amok and sparked a frenzied $1 surge in oil prices in February. They used an algorithm that was less than a day old to execute a "lead/lag" strategy between an exchange-traded fund called United States Oil Fund, which tracks oil prices, and the U.S. crude benchmark future, West Texas Intermediate. "The algorithm was turned on at 2:26:28 p.m. (Eastern) on February 3, less than four minutes before NYMEX closed floor trading and settled oil prices. It immediately started uncontrollably buying oil futures, Infinium placed 2,000 to 3,000 orders per second before its flooded order router "choked" and was "dead in the water" a few seconds later. The algorithm was shut down five seconds after it was turned on but by then the firm had sent 4,612 "buy limit" orders into the market. It quickly offset the position, in the next few minutes, leaving it with a $1.03-million loss. Infinium's burst of buying and selling represented about 4% of average daily trading volume in the contract, and caused a brief 1.3 percent jump in oil prices, Trading volume spiked nearly eight-fold in less than a minute" (Spicer, 2010) .
CONCLUSION
Eric Hunsader of Nanex says there will be another flash crash and it will be done deliberately. They are using huge volumes to intentionally slow down some aspects of the market to skim profits from clueless competitors. His three reasons are:
1.
Because the last one was caused on purpose. The average quote volume on the NYSE is 10,000 per second. At one point on May 6, somebody launched 5,000 quotes at the NYSE for the ticker of Public Storage inside of one second. None of those quotes led to a trade. So it is clear that one trader or perhaps more discovered that by blasting the NYSE, they could introduce added latency in the CQS feed. Knowing that most players were looking at a delayed NYSE feed, anybody in the know could make easy arbitrage plays between the NYSE and other exchanges.
2.
Because mini flash crashes have happened before. On April 28, for instance, the share prices of Wal-Mart and Procter dipped 50 cents for less than a second. If algorithms had been programmed knowing the dip was coming, profits are fat and easy. 3.
The system has shown big delays more than once since then. It seems that whenever the NYSE receives more than 20,000 quotes per second, its CQS feed falls behind (Comstock, 2010) .
It is increasingly looking as if the crash of May 6th. was not an accident. By carefully using computer algorithms it has been shown that the markets can be manipulated. With dark pools, flash trading, quote stuffing and sub-penny pricing all being included in the tricks of HFTs, it's no wonder that the market can be manipulated. No one knows when the next flash crash will happen, but it is reasonable to assume that another one will happen. Once again there will be many losers but as usual, a few HFTs will be winners.
